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Study on the Total Analyses of Cake Filtration with Filtration-Permeation Method

Sung Sam Yim' - Yun Min Song

Department of Environmental Engineering, Inha University

ABSTRACT : Using the new experimental method named “filtration-permeation”, the average specific resistances which plays an important
role in designing cake filtration apparatus and the development of cake filtration theory were measured in this study. By this new experi-
mental method, two kinds of average specific resistances are measured. The one from the filtration is named ‘filtration average specific
resistance Oay’, and the other from the permeation of particle eliminated water through the pre-formed cake is named ‘permeation average
specific resistance o', The “filtration-permeation” method is applied to three different kind of suspensions(i.e. particulate suspension, pre-
flocculated suspension and macro-molecule suspension) to obtain filtration and permeation average specific resistances. A theoretical proce-
dure of cake filtration is studied based on the values of permeation average specific resistance, With the study it was concluded that the
influence of the sedimentation during particlulate filtration operation could not be ignored as commonly used. And the solid content of sus-
pension, S, which also regarded usually as constant, changes during filtration of particles. It is also verified that the exact value of solid
content of cake for floc filtration could not be obtained. These significant problems are all solved by our new “filtration-permeation” ex-
perimental method.

Key Words : Cake Filtration, Filtration with Sedimentation, Filtration of Particulate Suspension, Floc Filtration, Filtration of Suspended Polymer,
Filtration-Permeation
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Fig. 1. Theoretical result of a filtration-permeation experiment.
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Table. 1. Advantage of “filtration-permeation” technique

Specific cake resistance
can be measured

Cake filtration with
sedimentation

Large flow rate at initial Reducing the filtration-permeation
period cell diameter

Filter medium resistance
can be measured

Effect of filter medium
resistance in cake filtration
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Fig. 3. Schematic diagram of pressure filtration apparatus.
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Fig. 4. Filtration-permeation results of 1 wt% CaCOQOs; suspen-
sion with 0.45 pm MF at 0.5 atm.
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Fig. 5. Filtration-permeation of the sediment(48.8 wt% CaCOs)
prepared with the suspension of 17.6 wt% initial con-
centration.
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Fig. 6. Filtration of bentonite floc flocculated with cationic
flocculant at 1 atm.
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